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(57) Abstract: 

PROBLEM: TO BE SOLVED: To provide a gloss coatings 
method; by; which ;a wheel is -coated by the applicatiojn^of: 
plural- coating -material layers having optional: color 
tones- metallic "coloring effect can be attained by the 
addition of bright pigment and many different metallic 
bright color tones- are applied thereto. 



smooth under; coat; layer is applied Aby the; well iknowrv 
method^ in a;secpnc^^ 

by ■: magnetron 1 sputtering; is ;;applied r 7 Finally , "in ; a;- third- 
stage, a ^transparent wear resistant; top coat layer is 
applied by vthe; ^well-knpwn^ ^methpdr According : to- 
circunrTStances^^the:;member is:-vfurtaerTpor^ 
mechan ical pretreatment and / i s ■ ,th en;. :appl ied .With ' .-. £ 
^protective';; jayer ■ 'or : a [ .top coat: layer: By using 'this; , 
method, the'; member. ;;for a; vehiclet : having mefallfc'; 
glossriess; ^particularly,:^ a wheel^can^be : produced^ in; 
;abundant;;cpiory-tohes^ 
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SOLUTION: In a primary state, a corrosion preventive 
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A process for bright coating of parts, preferably: for 
vehicles , in particular of vehicle wheels, by apply ing^ a 
coating , system,, character ised by : the f ollowing stages of;." - 

t he process i: •--"•■•'•: 5 ■■■■■■ •" ' " : : -■;;„- ••• ; • •'>:• ; / ; ; v . :: : : • v^;7 ''^- ^^ v--;' 

application of a corrosion-retardant , smooth lacquer base 
'..layer ,- ; y • '. 

pulverisation, in vacuum, of a high-gloss layer made of 
■:netaL f ^;a ::;inet : al: ;a 1 loy or ^: meta 1 compound .by means; of a V— ■ 

magnetron , ; ; : ~ ' ' - - /: ' ' ' V- 

appl ication of a transparent', W6»r-;resis:ta:nt cover, layer 
f ?f rom -%acquer . :/.:>■ ■ ■■ 



2. A process for bright -coating of ..parts, preferably for 

vehicles , in -particular of -vehicle wheels, by applying a 
coat ing system , characterised by the' " following stages of 

■ ;;-the.. rprpeess;::--.:. :;;^V:' : '^ ; -;.v : : -v" .7--^-; ' ' ■]:-'\-:-y:---: - ; 

• ^;insch'ani : ca'l ;;pol ishing of ./-the surface., . , \ :; : , . . ' ' 

^.yi. -..^...^pplic^-t rpn- : : 6;f a co ir r 6 slphhre tartant^ smooth 1 acqxier base; 

7: • ' 'i;^|r|f;Jj;;-f : ■ : \i : |77 ;^- ; ;;f : ; . / ■ :. :'t' , ". , . . . '!,;;;>:, ;V ' _ " : 

• .pulverlsa-tibn;,- in vacuum.,-^pf a high- gloss lay e r : - ma d e . o f ■ ; 

;' ..^me'tal.:,:^^ .metal .al.l ; oy : ,o ; r ■^a^metal ,compp;uriyK: ; by ^me:ari : si.^p ; f : . ya : • 
;r . r;nia g nl etr o n^ \r- ;;^ ;;777; -7^^7. : .^ •. ; '■■i5:'^7-;^ v ^>'- :L . ''■777;7-7-:^:^S^ 

" -a-ppMca^tl-on-' o'f a transparent, wea r-reslVt a n t cover "layer 
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PROCESS FOR BRIGHT COATING OF PARTS. PREFERABLY FOR VEHIj^ES^g \ 
P A RT I C UL A^ L V O F VEHICLE WHEELS AND PART COATED P^COm^^^^ 
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ent is a full descrjpti()n of this invent ion, i iic lU d i n ^ 
it known to applitaiU(s): - . " -. r -^^^g- 



The following statement 
method of performing 





^mproye 

their properties as wel l as. "fep.'--Lp^ 
corrosion. : These are /'^r/e^a^le ; ffliou^'^^^ 
instruments . 



4 



The subject- matter of the invent ir- is \ also a vehicle Jp.a 
produced in accordance with the^ process ^ 

wheel. :'. '••./; . . . .. ■■ ■ ' ■ ' y V:-'" : vr-^X^ ' 



.20 



i0 



It is known to provide such art! c 1 e s , ^pa r t;i cij 1 a r ly Vehicle 7 y 
wheels, with a lacquer coating systen) ;to>protect thein^against : 
corrosion (G 81- 0 3 758 Ul ).. A pigmented ;coye;r.ing lacquer -layer 
is applied to a ca t hod i cally deposited ^elec^ophar^tie^ l^se^ 
layer, which covering layer is hardened ^ B^jr^ans of %ie6£ror\XJ' 
beams. Onto this layer a further covering lacquer la^er. -of : • 
clear lacquer is applied , which is also; ti^r d e n ed ^ byNm^a ri s 
electron beams. The disadvantage of; this^& ;^hat meta;^ ic V • 
bright colours can be produced only under 

It is known to produce coloured ccating^^on#ight metal wheels 
(EP 0 525 867 Al ) . For this -purpose ^Jvt^ 

appl led , ^ where i a .both :: : layers'^re;;3cque^^ rThe-Sf ^^0 : ^X'[: 

layer is a lacquer containing ^l^^bas^ 
layer consist;.. of .a tran'spariel^ 
pigments^.i^he disadvantage, 

br ightness ^is; vach i e ved wo. th ' this , ' j;£;£L^ ■> 
p i gm e n t a t ion.: • ; ' yAy%Xj?J{^ 





removed ,f rdii^ "•metia:! Sip : J^^§^{ 

a 1 loys or met a- 
can a Iso ;be ;idepc 
whe re in ^the\;metal^:i^^ 
example", O^-'N^^ 
chamber . By .means of ^an^approprl^ o£ ^th^^^^t^^al^^ 

possibly in con junct£on>"with a processing gas, the -layfers^jcati ' 
be produced with different '^colours; \; :>' ; : : : 

I n order- - to -p^bterrt the layers pul ver i sed, -i rvt thrsJ 'nianfier|/|v.r ; .yr : ; ;: V^Jj 
against light corrosion and being damaged by ' mechanic^^ i^ar^ 5 ; 
hard and wear-resistant layers are deposited as : a covering 
layer on the metal 1 ic; bright 1 PVD and VCVD ■ 

processes . .The disadvantage of metal lic ; ^^ v; 
protected in this manner ^is that this;' protect ion is i nadeqyalte 
for high ir.echanical and corrosive stresses , to ; whi ch vehlc'le';''^, 
wheels, for/ example:, are sub j ected. I n addition, the production 
of the protective coatings is''expensivev^;:|^ -v.;..-.; ; ' . ' ■"'■[ .^^-^C':. 



The ob ject oi^the ; invent i on is to p^duce ^ process f or jbraght 
coating of parts, preferably of parts for vehicles , in 
particular of wheels for vehicles , wrth^hich a mu 1 1 i plici ty ; of 
various metallic" -on^^ei^.^. ^ " 
surfaces or : AlWr^reas be car T^^.^^Jry-\ 

pr e f erakiiy ± cu I ^y^p : : : 5r-^^ 

1 ight me t a 1 a 11 oy s r%nd" : I^Her^ - 
surf ace'k VV/The^br ion., re3^sta ri t ; ; : 
and be c&le ; 

and be'ing;.^ ■c^^'^&^x^ ;. 




r^^Accord^ ^coating of parts y/£ 

i;??^part vi s i Si e : areas , 

^ is^pr^ . . ^n; ; an .,embod^ in : 

tire ^f irst^stage 

} : C^ is a pp 1 i edjin; a • .-X- 

known '- manner ^Follpwing : :*t'hi;s> ; in a second Jstage ^of'i^hjs^^rockss'i. 
a high-gioss coating is deposited on the coated -part:i-Jrrt a 
, vacuum chamber by magnetron, pulverisation, with a thickness^of T 
.10 nm to 5 

coating ife >prciduced : ,; y ependi?ng ' th^ : c^bur tint^ by v a metal;, 
a metal alloy or a -met a 1 compound . The type: of the; magnetron , 
pulverisation to be used is determined by the colour tint of 
the high-gloss coating to be obtained and the coating; material , 
. i . e . the target material , used - VBas i cf vers ions are th<*. ;^r0active 
pulverisation of the target f r om the coating mate r i al by 
introducing a reactive gas or a reactive gais mi xture0^;;g.; ; 0 2/ 

low molecular hydrocarbonsy : or the non-reactive 
pulverisation, DC pulverisation; orv pulse-magnetron •, 
pu 1 ver isat i on where! n the electric energy is supplied; in a 
pu 1 sat i rig ma nner ♦ Fur t he rmor e one or more targets may be used , 
wherein in the case of several targets these are preferably 
.connected a It ernat i ng as .;:anode; ;andicat hode^ ■0<^;..-:^ [ - 

^Pa r 1 1 c u 1 a r 1 y ^a<i va n t age q u s ; f or- - 1 a : h ig h-xj 1 o s s 

^ Rebating ^ e. g )--M^ ; 

■■ ■■ ; ;^t itari^ ,; 
sputtering ;;jknown per se> f or which ;p^rp^ 

? the^imetals /^titanium /and.'.'a.lum'i ni-um.^ : are:.;VusVd^ ; :in- a .reactaye'^K- 




; : 7.;In a subsequent; ^stage :of the process . "a." :t ranspa'r.ent.,\\/.wear t.*' /"Xv%:X-:^^ 



; :;::.;.;res istant ; cpverv layer 1 s . a p p I;i e d in a kri o w n mann er ft qr^t He^h^xgh^"^^^ 
^/gl^ with a thickness of ;d^5^m: -'to^A^-S^ 

V ioo jum , Vconsists of an Vacry late or polyurethane or epoxv resl : n ^S^p 
A' base or of an organic/inorganic compound ~, : preferably -ormocery7 ; -" : Si| 

•• ' ' -" - -<*-.. ■ ' ' " - - -', 

• " .. . ..• . ' ' • ' , ' -■ -.: ■ : - -U : ^.)''-'' : '^^ 

* It has been found that only by combining two known stages of " 
the process of applying lacquer following the pulverisation af. 
one layer -,J±n vacuum is a coating system produced . whi^ch 

10 satisfies; the; high demands "placed; on visual: . impression ^and- v : ; ; ■ 

protection against corrosion . """ " • '7. 



An advantageous way to carry out the bright coating takes place 
so that the surface of the .parts , part icular ly those areas 
wh i ch;;are;to| be coated , are mechanically polished before 
applying the .corrdsion-retardant, bright base lacquer la ye r , 
with a subsequent application of a chroma te layer, V 



Furthermore , according to a further development of the process ;vgR| 
it is advantageous to apply a powder lacquer layer after the; 
chroma te layer and before the corro si on - ret a rdant basic lacquer 

layer. V '■■<<^f^] . ' .... • ,/ • : fp| 



^An adyantage^ is also "'one;; 'wherein ^"'-^^S 

the, ;l^cquer co ve r ;4 ay e r ., 'as the la s t one of the coating; i :s y s t em ^cll^^ 

i s a pp 1 i ed " t o "the; : -;:h-igh.-gloss; ;:l-aye : r'^by\:a ; /:CVD process:' ! }& '•■■■'f ;•■;>' ":f : "^f^ 




"go 1 a r pu 
n l tirpgeri sy s ^em^ha s : proved 
a d v a n t a g eous i on e 

-co 



vantageous ■ one . /Wi th this system , a lone a -large "number 
lour ;-.t ; i:ntsy4t an.. .prod uced.. However > other >sy sterns 
z i rcohi-um^ai u jni riToni- hit r.oger and "titanluin-zIrcQ 
carii .aiso be'; Used 'to produce f urther -colour : t ints .\;;Fur^ 
colour tints can _ be' 'achieved. :by using copper 'p.rNbrass^^^ 

Moreover , the pulverisation of the high-gloss coating by m£ans^ ^V'^-T^f^ 
of magnetron pulverisation is simple and cost-ef f ect i ye : vW-i 
good ,,\a.l 1 -round covering of three-dimensional; .complicate^l^ 
is; achieved,- which cannot be achieved with other vacuu^ 



processes ,1 ike e lect ron beam vapour is ing , arc vapour ising^f ^ ; 
boat vapour ising or ion coating . . ---f --^H^^;--- 



A further advantage is that with the process Record ing; icj^tli^r 
invention the relatively sensitive hi gh-gl oss coa t i ng is Sft^ 
protected ^against great loads and environmental : inf luenc^s5|#i ■ 
also , e.g. against caustic and acidic attacks . The- el a s tlcl|t y 
of the relatively thick lacguer base and cover layers '-. 
contributes great ly to the dampening of strong mechanic a 1 ; ^ • ^ 
effects, like being hit by stones or abrasion.. In additibn^^^ 
with the lacguer base layer a protect ion against the corrosion 
of the parts to be coated is achieved and surf ace roughne s s e s ;> • 
like -the ones occur ring, for exampl e , in 
metal awheel s^r^^compensated for. By: virtue of 
surface i s olbta i ned for the subsequent c p a t i rig:'v wl t tr %h'e; fhlg 
gloss 1 ayer^a rid t h e adhesive 'property of this- Sayer ' 'Qv%7l^^M^-K' : 



improved. 





-^M^ t he : 'i n ye n t^ipn ; • ar:|;^iiat ;^ (v J 

^(^fb^dre::^ 

^ O is carri ed -out . In - ^ 

'i;;';r;ad^^ *pro^^ iay^ ^ ; 

x ,i improved^ iJf • v bef or^i the appl icat ion ^-f this ' coat inq a pre- 
■'.££x£j£tiiient is carried out by heating and /or etching in an inert 
or reactive gas plasma or by applying an adhesion-promoting 
layer. - /- / , .;' . : ;-7^ v. \.{y-'rj; : ^'-':, • • : -' -r : • :"; : -vv:\-y^ : ' J v : 

'^rl-n^gaso-- of light metal wheels it is an advantage to coat only : ; 
the visible areas instead of the entire surface, Th i s wil 1 also 
reduce the coating , costs . 

The process for high-gloss coating can be used for the coating 
of parts made of steel, light metals, like, for example, 
magnesium, aluminium as well as their alloys, and also of 
plastic materials. The vehicle parts produce^ from these 
materials are, for example, housings for mirrors, vent grilles, 
radiator grilles , door handles, actuating knobs, parts of the 
instrument panel and the like. All interior and exterior parts 
of the vehicle can be provided with a bright coating. These 
parts may be castings, die cast parts or parts combined from 
plastic and sheet metal. When coating plastic parts the special 
conditions for their coating needs to be observed by adapting 
; the process parameters to suit, especially when pulverising the 
>; high-gloss layer and for the possible Included corona cleaning. 

J: The invention is explained in detail on an ^embodiment , with 
,:;;; ^everal versions . vehicle ' wheel:;; made of a lights me t a 1^1- 1 °Y 
of Al, Mg, Ti should receive a brjiqht coating of purple ;ma inly 

the region pf ; the rim. -spider ^&pr this' ptirpose|: the. _ hfi.c 1^" ^J^; 
wheel , after-having been pdlish^d" iriechanically; is coated in a 




Hf' : Mi&#&l : y a g u u mt^q tra m ber; t ; - b n e Jfca r* g,e t i s f rpm ':^a tu minify m;'i ; and^fp 
■i --^ titanium 



introduced 



Af ter ; the yacuuni ;;chainber 'has ^-beiejv^y 
3 into the vacuum- -chamber and-- ^in^fchi;S:; : 4h^ 



• atmosphere a v. corona .discharge; i s; igni ted . - The ' -a p pi iq a(fci^ n'S^f *-MW?^^W$ 
; the high-gloss layer is carried; ;OUt xn ^. -Xn^wn. -manner^b^^^ 
^ magnetron ^pulverisation. On this occasion the \al"umini : umV 



titanium target are charged with a frequency of ■-*■ 10 kHz 
alternating as the anode and the cathode of the corona/ ^- 
discharge. The total power supplied to the targets ^is^l-S,". kW-.V. 
Additionally 80 cm» nitrogen is introduced into; the vacuum 
chamber as reactive gas , so that a working, pressure of 200 ; Pa , 
is produced. To obtain a uniform coating., the vehicle ;whee:l :is 
rotated while being coated about its axis of symmetry • : : Xriv-,a^-l 
coating time of 3 minutes a purple, 200 nn thick high-gloss :. 
layer is deposited on the vehicle wheel. 



In a third stage of the process, a polyurethane based cover 
lacquer layer is applied subsequently in a known manner to the 
high-gloss layer, with a thickness of 30 /im. 



If the part, ;in this example the vehicle wheel, is made of 
magnesium, it would be advantageous to carry out the mechanical 
polishing as the so called smooth grinding before the : ••^;- ;: < : '; : ; : :'' : 
appl ication of the coating system. This stage of the process 
may, however , be advantageous also for parts made of another 
material f o r t he p uz* p o s e o f removing impuri ties o*. f the'^surf ace-3 
which would Aherwise have a deleter ious ef fect on the :quai^y^^ 
of the coating.... yf^.r- ' ' : ^'1?^^S§SMS 



Wm 




The ; chronate 1 ayer ;ris iapp 
•main, purpose is to ':act'' as ^a;/^ 
lacquer base., coating as ".-aaditip^^^ 
>ay have a diminished "ef fect".^^^^^ 
plastic resistance -against external^i^ 

o f veh id e •; wheel s ,= be i ng h i t p^,:s^ ■ : ^ V~ ■ ^-^S^f 





a ppl ica tip n|^;fj a fcbrrp 5 ; ip'ri^r0i tard ant.; y£ 



....... . . . . -■^■^ g^fcw 

smooth' ;1 acque'r;yl^_se' : ^ 



• pu:£ve^I v s^ maciey of " 
• •• met a- 1 \ : , f av;. ; in'e^a;t ^'ai l-6y .- "o r : a j^tal: ^compound by ^means^of a ; : 75 

• appl icat ion; of: a 'transparent,; "wear-resistant cover layer '^J 
from lacquer. - ' ■■-\'y : "'-: " - : -'"' r -' ' ' '-' '/-\:t 

2. A process for bright coating of parts, preferably for 
vehicles, in particular of vehicle wheels, by applying a 
coating system, characterised by the f ol lowing stages of 
the process: '. ; 

• mechanical polishing of the surface; 

• application of a chronate coating, 

• application of a corrosion-retaraant , smooth lacquer base 
layer, .. • . 

• pulverisation, -in vacuum, of a high-gloss layer made of 
metal, a metal alloy or a metal compound by rteans of a 
magnetron, 

• application of a transparent , wear-resistant cover- layer 
from lacquer* 

3. A process for bright coating of parts, preferably for 
vehicles, in particular of vehicle wheels, by applying a 
coating system, characterised by the following stages of 

the process : • ; ' . •, 

• mechanical ^polishing of thef ^surface , 

• application .'of; ^a. cllroniate; coating , ^ 

• application of a powder lacquer layer, 

• application, of a -corrosion-retardant . lacquer base layer , . ^ 




: is 4a i i ed yonitir :t he' fh3 



iructer i sed'"aa^,l^S| 
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: P iby\5^ : ;^Cy D;'-;proces s. . ; ; : ; '/"".'' ; .:</ / ; • ' . .' - ' f' vK;^ 

5 . A process accord i nq to claim 1 , 2 or 3 and 4, characterised 

•;:•>:;{' an that before ;the =pulyer ising of the h i g h - gloss : I a y e r a t : 

pre-treatment in vacuum is carried out, preferably by 
heating and/or etching in an inert or reactive plasma . 

6. A process according to claim 1, 2 or 3 and 4 , characterised 
in that before the pulverising of the high-gloss layer a 
pre-treatment in vacuum is carried out by applying an 
adhesion-promoting Layer. 

7. A process according to at least one? of the claims 1 to 6, 
characterised in that the high-gloss layer is pulverised by 
DC pulverisation or pulse-magnetron pulverisation in an 1 
inert or reactive gas atmosphere. 

8. A process according to at least one of the claims 1 to 7 , 
characterised in that as reactive gas a gas or gas mixture, 
preferably O., , N. or low-molecular hydrocarbon are used. 

9. A process according to at least one of the claims 1 to 8, 
characterised in that the parts to be coated are moved 
during the pulverisation of the high-gloss la- .r relative 
to the targets of the magnetron. 

10. A process accord i ng to at .least one of the claims 1 to 3, 

characterised in that the brightness of the part to be 

coated is set by adding pigments to the transparent cover 
lacquer layer. 



10 



:\ ■■■■■ -:-r-2 r or 




3 F>p^d; :: lto^;i: t^^^cha ^ctc t: i s e'rf. ■ Tn^t'ha^; t he ^e|^i^ig^^^^^^; 
ktf ndr'* h at£ 1&£^o£ t 'in g'^.systcn .comprises at least 9 : n ?[W^ : :'^0&^^^^^ 

flayer ? roni' ^ :; meta'L, a neta i : al ioy or '-metal compoupd^nd- 

. transparent, ^wear-reGistant cover layer fron a lacquerv ; :;#^:^^ 



1.2. A coated part according to claim 11, characterised in that 
underneath the hig 
coat i ng is applied 



underneath the high-gloss layer an adhesion-promoting _ . .r-V: ^"S^^^l 



13. A coated part according tc claim 11 and 12, characterised / ^'^S^ 
in that underneath the lacquer base layer a chronate V:;:;|§§|# 
coating is applied. : - 

1.4. A coated part according to claim 11 to 13, characterised in. ■v/^>-- .: 
that between the chromate coating and the lacquer base ;. 
layer a powder lacquer layer is applied. . .. 

15. A coated part according to claim 11 to 14, characterised in 

that the lacquer base layer is a progress-optimised powder " r 'f\ 
baking lacquer having a thickness of 100 to 500 ^m, 
preferably 30 /im to 3 00 A*ni. 

16. A coated part according to claim 11 to 15, characterised in v" 
that the high-gloss coating has a thickness of 10 nn to , v . 
5 pm, preferably 100 nn to 500 nn, r 

17. A coated part according to claim 11 to 16, characterised in 

that the high-gloss coating is a compound of titanium- ^i^- 
aluminium-nitrogen. . -'/-.■^^ 



18. A coated part according to claim 11 to 16, characterised in 
that the high-gloss coating is a compound of zirconium- 
aluminium-nitrogen. 



